INTRODUCTION
Benzene is the smallest and most stable aromatic hydrocarbon (Blocsak & Nerland, 1983) . It is used as an excellent solvent in various industries including dyes, varnish, lacquer, leather and so on (Khan, 2007 
2008).
Although inhalation exposure is the primary route for benzene exposure (Rinsky et al., 1981) , the skin is considered a portal of entry for benzene. It penetrates normal intact human skin more rapidly than many small organic molecules, and is potentially toxic to the skin (Blank and MCAuliffe, 1985; ASTDR, 2012). Benzene is metabolized, primarily in the liver, to a variety of hydroxylated and ring-opened products that are transported to the bone marrow where subsequent secondary metabolism occurs (Snyder and Hedli, 1996) . Occupational exposure to benzene has been associated with various health problems in humans (Subrahmanyam et al., 1991) . The international agency for research on cancer classified benzene as a group I human carcinogen (IARC, 1987). The limit of exposure to benzene has decreased over time from 100 ppm in 1946 to 10 ppm in 1997 and 0.5 ppm in 1998 by the American Conference of Governmental Industrial (Liu et al. 2000) .
Exposure to low levels of benzene vapors may cause dermatitis. Highly concentrated benzene vapors or spills of liquid benzene on the skin can cause second degree burns. Repeated or prolonged skin contact with liquid benzene can degrease the skin, hence cracking and peeling of the skin (John, 2013 
AIM OF THE WORK:
The aim of the present study is to evaluate the dermatoxic, hematotoxic, hepatotoxic and nephrotoxic effects related to long-term exposure to benzene in benzene filling workers.
Subjects and methods: Study population
This study was conducted on 72 male patients attended at the dermatological clinic, Buraydah central hospital, Qassim, KSA, seeking medical treatment, over one year (Jumada I 1433 -Jumada I 1434 A headspace auto-sampler using a loop volume of 1 ml was used. Chromatographic separation was performed in gas-chromatograph with an HP 7694E headspace autosampler (Hewlett-Packard), connected via a volatile interface configured in the direct injection mode. An HP 6890 gas chromatograph (Hewlett-Pac kard), interfaced with the HP 5973 mass detector operating in the electron impact (EI) mode was used. The temperature was then increased to 210 O C at a rate of 20 O C/min and this temperature was maintained for 4 min. Helium was used as the carrier at 2.2 ml/min constant flow.
The mass detector, with the source kept at 250 O C operated in electron impact mode with the selected ion monitoring mode. The solvent delay time was 3 min, and the dwell time 50 ms.. The masses detected were m/z 78 for benzene. Benzene-d6 as internal standard was monitored with m/z 84. The mass recorded for each compound were used to check the isotopic ratio; their quantification was based on the peak areas of the following masses: 78 for benzene, 84 for benzene-d6.
Approximate retention times were as follows: Benzene 6.02 min, benzened6 6.05 min. Quantification was not based on the ratio of the chromatographic peak area of the analyte to the internal standard because the addition of a very small amount of internal standard gives rise to minor errors. These make for a slightly worse correlation coefficient of the regression lines as compared to data not corrected for the internal standard. When data were processed without the ratio to the internal standard, the calibration curves showed correlation coefficients ranging from 0.9994 to 0.9999, while the data calculated using the internal standard yielded coefficients ranging from 0.9976 to 0.9994. The internal standard was used to check that the individual injections were good enough, with no problems of injection needle or carrier flow. The lower limit of detection for benzene was 16 ng/l.
Statistical analysis
Data were computed and analyzed using SPSS (Statistical Package of Social Sciences) version 9.0. The data were expressed as frequencies and mean ± SD. Chi square test was used to compare non-parametric data, T-test and Correlation were used to compare the parametric data. P value was considered significant at level < 0.05.
RESULTS
The mean age and mean work period of the study groups (GI) and (GII) are shown in table 1; there was no significant statistical difference between the mean age and work period of the two groups. Dermatological evaluation of the participants revealed that most of the dermatological diseases reported in higher percentage in GI than GII but no significant statistical differences were obtained, p > 0.05, (table 2). Allergic and fungal diseases were the most common diagnosed problems in the patients. Allergic diseases were reported in 16 patients (34.04%) of GI in comparison to 3 patients (12.0%) in GII with a significant statistical difference between GI and GII (p= 0.0002). Fungal diseases reported in 9 patients (19.15%) in GI in comparison to 4 patients (16.0%) with no significant statistical difference between the two groups (p=0.577). The mean blood benzene level was elevated in GI (227.83±10.32 ng/l) than GII (163.04 ± 26.48 ng/l) and there was a significant statistical difference between the two groups, p < 0.05, ( 
DISCUSSION
This study was conducted to evaluate the dermatoxic, hematotoxic, hepatoxic and nephrotoxic effects related to long term exposure to benzene in benzene filling workers. An appreciation of the dangers posed by benzene exposure is vital to hazard assessment. While the respiratory route of exposure remains the most common and well studied path of contact, the possibility remains that topical exposure to benzene may have relevant consequences (Schimming et al.,  1999) .
In the present work, allergic skin diseases were the most common skin problem. The increased percent of allergic diseases in the benzene filling workers can be explained by the effect of benzene exposure on elicitation of both types of allergy (local eczema) or general allergy in patients exposed to benzene for a long time. Reports indicated that while benzene is absorbed through the skin and prolonged or excessive contact may cause signs consistent with the defatting (delipidising) effects of organic solvents such as erythema, vesiculation and dermatitis (Henderson, 2001) . In a recent study carried out on a number of children with atopic dermatitis in a public child day care center, a strong correlation was found between severity of dermatitis and exposure to environmental factors including benzene (Eun-Hye et al., 2011) . In addition, skin problems might be resulting from exposure of the benzene station workers to the inorganic lead (Cabaravdic et al., 2010) . Benzene on its own has been shown to produce several types of neoplasms in experimental animals. These include various types of epithelial neoplasms and a few lymphomas and leukemias (IPCS, 1993) .
The present study showed that fungal diseases were reported in higher rates in benzene filling workers (GI) than overseers (GII). This can be explained by that repeated or prolonged skin contact with liquid benzene can degrease the skin, hence cracking and peeling of the skin Adeyemi et al., (2009), with impaired the immune system in workers exposed to benzene (Brandao et al., 2005) , which may contribute to invasion by fungi and microorganisms.
In the present study both benzene filling workers and overseers have benzene in their blood with higher level in benzene filling workers than the overseers. The results obtained can be explained by that benzene workers are exposed to benzene by inhalation and percutaenous absorption of benzene that established in many studies Adeyemi et al., (2009); Blank and MCAuliffe, (1985) , while the overseers group were exposed to inhalation of environmental benzene pollution in the workplace.
The hematpoietic system has been shown to be a major target site in long term benzene exposure. Hepatic damage induced by any toxins can be observed by evaluating serum TP, AST, ALP and ALT levels. As these enzymes are cytoplasmic in nature, upon liver injury, these enzymes enter into the circulatory system due to altered permeability of cell membrane. During inflammatory conditions and acute liver damage, ALT and AST rise dramatically Nazia et al., 2012. The present study reports significant increase in ALT and AST levels that may be due to inflammatory conditions in GI. The statistically significant changes in the levels of ALT and AST in GI than GII indicate changes in the liver function which may be due to inflammation, illustrating that as the concentration of benzene increases, inflammation as well as the toxicity increases. The liver produces most of 
CONCLUSION & RECOMMENDATIONS
The results obtained from the present study indicate that long-term benzene exposure causes dermatotoxic effects that enhance incidence of skin diseases. Blood disorder and liver involvement in these workers is possible and full attention should be given in medical surveillance of benzene workers.
It is to be recommended that personal protective equipments should be used at the work environment of benzene such as gloves, safety goggles, safety shoes, protective clothing, and respirators aiming at reducing the exposure as much as possible. Also, benzene workers should be subjected to periodic medical examination for the onset of any symptoms or signs affecting the skin, blood or body organs that result from prolonged exposure to benzene.
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